Is Penicillamine Immunostimulant?
by Dr E C Huskisson (Department ofRheumatology, St Bartholomew's Hospital, London ECIA 7BE) It is easy to believe explanations which sound likely. It was easy to believe that trinitrin relieved angina by dilating the coronary arteries and that penicillamine was effective in rheumatoid arthritis because it reduced the titre of rheumatoid factor. The lack of correlation of reduction in titre and clinical response makes this explanation unlikely (Huskisson et al. 1974) . There are many other ways (Huskisson 1976) in which penicillamine might work from chelation of copper to inhibition of polio virus replication. But which one is important, if any?
It is difficult to be sure that a drug works because of some particular action. It is obviously not enough to demonstrate an action, and this is well exemplified by penicillamine, as some of its actions must surely be irrelevant to its effect in rheumatoid arthritis. Nor is it enough to demonstrate a correlation between some measured phenomenon related to a possible action and the clinical response. Changes in the measured phenomenon may follow rather than precede the clinical response. Changes in immunoglobulins, for example, might result from changes in the disease and show a correlation without having anything to do with the action of the drug. A clue may be obtained from situations in which several drugs have the same clinical effects and an action in common. Though no one would suppose that trinitrin and propranolol have the same action even though both are used for angina, the clinical effects (both wanted and unwanted) of trinitrin and amylnitrite are sufficiently similar to suggest that they work in the same way. In many instances the mode of action of drugs is assumed but not proved.
Evidencefor an Immunostimulant Effect ofPenicillamine Evidence for immune stimulation by penicillamine is at best circumstantial. Firstly, enhancement of tuberculin skin tests has been demonstrated in patients with rheumatoid arthritis. Secondly, in models of inflammation in which cell-mediated immune responses appear to be important, penicillamine has been shown to enhance the reaction. Thirdly, penicillamine has this experimental action in common with levamisole, a drug for which enhancement of cellmediated immune responses is better documented, and which has a penicillamine-like effect in rheumatoid arthritis. Huskisson & Berry (1976, unpublished) showed, in a comparison of penicillamine and gold, that there was enhancement of tuberculin skin tests by penicillamine. Zilko (p 118) has shown similar results. This effect could easily be a consequence of improvement in the disease and not necessarily related to the action of the drug. It does not, however, encourage the view that penicillamine is immunosuppressive. Penicillamine leads to falls in immunoglobulin levels, but these can be interpreted as a normalization rather than a suppression.
Animal Models Penicillamine does not suppress inflammation in conventional models such as carrageenan oedema and the primary lesions of adjuvant arthritis (Dieppe, Willoughby, Stevens et al. 1976 ). In fact, it leads to enhancement of the secondary lesions of adjuvant arthritis, which are usually regarded as a cell-mediated response (Airigoni-Martelli & Bramm 1975 ). A new model has been developed which shows this effect more clearly. Inflammation is induced in sensitized animals by pertussis vaccine, either injected into the foot pad or into the pleura . That this is a cell-mediated response is shown by the delayed onset of inflammation, predominantly mononuclear cell reaction and passive transfer , Willoughby 1966 ). In this model, the inflammatory reaction is suppressed by anti-inflammatory drugs like indomethacin, but enhanced by penicillamine and levamisole. It apears that in this model, penicillamine is capable of enhancing a cell-mediated immune response.
Similarity ofPenicillamine and Levamisole
Levamisole is anthelminthic; there is considerable evidence that the drug is also able to restore cellmediated immune responses (Lancet 1975 ). In the models described above, it enhances them.
Levamisole has been shown to have a similar action to penicillamine in rheumatoid arthritis ). Like penicillamine, it works slowly and its action on joints is accompanied by changes in the ESR and rheumatoid factor. It is of interest to note that it has some similar side-effects, and in particular that it is capable of causing conditions such as pemphigus which are associated with immune complex deposition. Significant correlations were demonstrated between the effectiveness of levamisole and some experimental measures of cell-mediated immunity. One must, however, say again that there is no direct evidence that levamisole is effective in rheumatoid arthritis because of its immuno-stimulant effect.
The similarity of penicillamine and levamisole proves nothing but similarities are more interesting than differences in the search for a mode of action. Levamisole does not chelate copper, and penicillamine does not kill worms.
The hypothesis that penicillamine is effective in rheumatoid arthritis because it enhances cellmediated immune responses at least deserves consideration. There is some evidence that such responses are depressed in rheumatoid arthritis, which could lead to inability to take up or process a foreign antigen; this in turn could lead to a persistent inflammatory process (Willoughby etal. 1976 ).
